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This paper investigabes an important but neglecied issue regarding the gconomic role of defence spending on employ-
mient in Toiwan, The study herein adopts official fime sevies dato of yearly defence spending, employment in the
privide sector, GOP, average monthly salary from 1966 o 2002, and the Autoregressive Distnibuted Lag ( ARDL)
approgch to the cointegration proposed by Pesarun and Shin (1998) and Pesaron e of, (2000), The main finding of
this siudy 15 that defence spending is able to bepelit the employment situstion in the long s, bul damages employ-
mient in thie short cun, which is rensonable but different from the finding in Tuckey provided by Yildinm and Sezgin
{20030, I mddition, the change in real GEP has o positive and significant influence on employment in both the short
run and long run
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INTRODUCTION

In the face of China's possible military ambitions, Taiwan’s military spending is now US58
billion a year, hall’ of which 15 used for personnel expenses. However, Taiwan's delence
spending has fallen over the past decade from 4.2% to 2.6% ol its gross domestic product, or
cconomic output.’ At the same time, the rate of China’s military expansion has been steadily
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'"The reason Tor this conseguence s probably thar Taiwan s shitking some of the burden of defending the island,
trusting thit a US securlly gunrantes is suflickent 1o deter any attack by China, and also more than 90% ol Taiwanese
think the chances of o Chinese attack o low, making it difeult Tor legistators w allor mome money for defence,
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increasing over the past 10 years, and it plans 1o inerease its defence spending 1o about
US525-37 billion in 2004, at a growth rate of 1 1,6%,

The impact of a decrease in defence spending has 1o be considered not only on national
security, but also for the island’s economic situation, 11 is very possible that lower defence
spending may cause an insecure situation for Taiwan, In order to maintain Taiwan’s national
security, under the condition of a downward trend of defence spending, it is necessary for
Taiwan (o seek 1o improve its military capahilities in the coming 6 o 10 years in the face of
China’s potential military threat, However, the employment inlluence of defence spending in
Taiwan is still an open question,

The literature on the economic effects of defence spending has recently attracted the mosi
attention from scholars since the Second World War. Regarding the employment effect of
defence spending, one view is that military spending wastes resources and harbors inefficien-
cies, is riddled with procurement frauds and private sector crowding-out, and cuts into the
social budget, Thus, in this view, an increase in defence expenditure should result in a decrease
in employment.

It is also argued that defence spending has a Favorable impact on employment. This argu-
ment is derived from two different viewpoints, The first, lrom a school led by radicals, argues
that a large proportion of defence spending is used 10 cover manpower expenses so that an
increase in military expenditure would lead to a declining unemployment rate in the country,
The other school, led by under-consumptionists, proposes that large-scale defence spending
could compensate for insufficient demand and bring economies out of depressions, That is 1o
say, nations with high levels of military spending would experience defence-led economic
erowth and thus would experience an increase in output and emplovment,”

In the absence of a universal understanding on the influence of defence spending on
employment and in the face of falling defence expenditures in Taiwan, further threatened by
the presence of a determined expansionist China, it is important 1o study the case of Taiwan
and to understand which of the above two arguments is applicable. In Taiwan, security and
employment both contribute to the island’s development, Understanding the relationship
between defence spending and emplovment should be very useful for Taiwan’s government
officials and legislators to make policy decisions with regard to defence spending.

The purpose of this study is thus 1o examine the impact of defence spending on Taiwan's
employment. Using vearly time series data from 1966 to 2002 and an Auloregressive Distrib-
uted Lag (ARDL) approach o cointegration as proposed by Pesaran and Shin (1998} and
Pesaran et al, (2001}, the primary linding of this study is that defence spending is able 1o bene-
hit the employment sitwation in the long run, but damages employment in the short run,

The remainder of this paper is organized as follows. The next section reviews the related
literature, while the following section provides descriptions of the situation of the labor market
and the features of defence spending in Taiwan, The fourth section presents a simple theoret-
ical model 1o express the relationship between defence spending and employment and
describes the empineal model. The analysis of the empirical evidence is outlined and then the
final section presents and discusses the conclusions drawn from this study,

LITERATURE REVIEW

A number of previous studies in the field of defence economics has concentrated primarily on
the inlluence of military spending on economic growth over a long time, These studies are

* This suggestion is based on the assumption that, in the intense desire for profit, a matuge capitalist econemy has
a lendency towards overproduction or, conversely, underconsumption, due 1o depressed growth of wages,
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generally developed in the framework of macro-economic modeling w provide a better under-
standing of the possible relationship between military spending and economic growth,
However, they did not result in any general agreement regarding this issue.

Some studies report that military expenditure benetits economic growth by raising aggre-
gate demand, incurring an important echnological spin-oft effect, and producing key innova-
tion and productivity effects (Benoit, 1973, 1978; DeGrasse, |983; Ward er al., 1991; Hsieh,
1995; Shih, 1998; Sezgin, 1997, 2000; Yildirim and Sezgin, 2(02), Some authors have found
no significant relationship between these two variables (Biswas and Ram, 1986; Grobar and
Porter, 198Y9; Ward and Davis, 1992; Smith, 1980; Ozsoy, 2000), Others have indicated that
military spending has a direct and very unfavorable effect on economic growth (Deger, 1986a,
| 986b; Deger and Smith, 1983; Scheetz, 1991; Huang and Mintz, 1990; Dunne ef al., 2001,

Some scholars have investigated similar issues with respect to Taiwan. However, conclu-
sions resulting [rom studies concerning the relationship between these two variables in the
case of Taiwan are in conflict as well, On the one hand, Chang e al. (2001) and Sun (2001}
showed an insignificant impact of defence spending on Taiwan's economic growth, On the
other hand, Yang er @l (2001} and Feng and Chern (2002) confirmed that delence spending
has a significant and positive influence on Tarwan's economic growth.

The eflects of defence spending on economic growth are transmitted through the channel of
a possible crowding-out effect of the workforce and other channels,” IUis thus understood that
the relationship between military expenditure and economic growth may nol provide a
substantial understanding of the economic role of military spending. Therefore, a similar
debate surrounding the consequences of defence spending on employment has been empha-
sized. As mentioned before, the relationship between defence expenditure and employment is
undetermined, and hence existing empirical studies on the same issue have produced a variety
ol results,

Boulding (19700, Szymanski (1973), DeGrasse (1983) and Anderson o af. (1986) all
concluded a negative effect of military spending on employment. Aben (1981) reported that a
drastic reduction in defence spending inevitably leads to an increase in unemployment, at least
in the short run, Richards (1991 ) clammed that a major cut in nnlitary spending does necessanly
reduce employment in some manufacturing industries,

smith ¢ 1977) showed a positive correlation coellicient of .79 between the share of military
spending in GDP and the unemployment rate based upon data for eight ORCD countries for
1973, Chester { 1978} did not find any signilicant influence of military spending on the unem
ployment rate based upon cross-section data tor the same eight OECD countries as invesh-
gated by Smith (19770 Abell {1990} asserled that United States defence spending Granger
causes unemployment and that the growth of defence spending has harmful effects on black
unemployment rates compared with the beneficial effect on white unemployment rates during
19731987, Dunne and Smith (19900 coneluded that no Granger causality exists between the
unemployment rate and the proportion ol the national product devoted to defence spending,
and the share of military expenditure does not have any significant effect on unemployment in
% out of 11 OECD countries,

Wing (1991) used input-output planning models to conclude that defence spending creates
considerable employment, primarily lor uniformed military personnel, Hooker and Knetler
{1994 ) argued that there is a non-linear relationship between military spending and employ-
ment, and linear models are likely to underestimate the effects ol military spending on the

"There are theee eaplanaticis for the negative eelationship Between militney espenditure and econosimic growih;
crowding-out effects, the constraints of industial capacity, and the objectives of social consumption.

4 The other three channels are the pussible reduction of investment, the application of military technology less
conceened with ihe economie cules of profiability, and the growth of effective demiind
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ceonomy, Paul (1996) proved that the relationship between the unemployment rate and
defence spending is not uniform across 18 OECD countries.” Yildirim and Sezgin (2003)
found that delence expenditure negatively affects employment in Turkey, Dunne and Walson
(20044} provided sophisticated results indicating the negative short-run and long-run effects of
military spending on employment,

In the hiterature, there is no general agreement regarding the impact of military spending on
employment, In the case of Taiwan, no one has shed light on the issue concerning the employ-
ment effect of defence spending, This study tries to explore the same issue with respect (o
Taiwan and offers itself as a supplement 1o the economic role of defence spending in Taiwan,

MILITARY SPENDING AND LABOR MARKET IN TAIWAN

Before conducting an empirical analysis, it is necessary to consider the situation of Taiwan's
labor market and the characteristics of Taiwan's defence spending, The time series data for
vearly employvment in the private sector and vearly defence spending from 1966 (o 2002 are
shown in Figure 1. Taiwan's employment in the private sector shows an upward trend since
1966, In 1966, the employment number in the private sector was 1.172 million. Since then,
this number has increased gradually.

Although the Oil Crisis happened at the end of 1973, it did not have a significant impact on
Taiwan's employment in 1973 or in the Tollowing year. In 1986 and 1994, employment in
Taiwan's private sector exceeded 4 million and 5 million, respectively, Employment in the
privide sector was 4081 million in 1986 and 5.159 million in 1994, Because a serious
economie recession prevatled globally in 2001, Taiwan {as an exporl-oriented economy ) was
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FIGURE I Taiwun's private employment and real defence spending (1966200023,

Paul (1996) further indicaed that defence spending has o Tavorable impact on the unemployment rle in
Germany und Australia, whereas in Denmark it demages the employment situation, [n the Metherlands, Japan, aly,
Spain, Austria, New Zealand, Sweden, Canada, and the US, there is no significant causal relationship berween the
unemployment rate and defence spending.
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significantly alfected. It was the first time that economic growth wrned negative, and employ-
ment in the private sector slightly declined, by 24,000, The world's economy has since begun
to recover and Taiwan's own economy and labor market, since 2002, have returned to a
normal situation, The total for private sector employment was as high as 5.825 million in 2002

With regard o Taiwan's defence 5pr.:ndi|1§. the amount of real defence spending was 57,74
billion NTD {New Taiwan Dollars) in 1966, increased gradually until 1974, but then dropped
dramatically in 1974 due to a crowding-out elffect by buge government inveéstment in construc-
tion, the so-called “Ten-ltem Construction’, in order to stimulate a declining economy caused
by the Oil Crisis, Since then, defence spending has had an upward trend, but has varied every
vear, There are two peaks shown in Figure 1, in 1994 and 1998, owing to the large payment
for buying aircralt and weapons from foreign countries. The amount of real defence spending
in these two years exceeded 3 1) bilhon NTD, After 1998, real defence spending has shown a
downward trend. On the one hand, this 1s partly because of a significant change in Taiwan's
politics, economics, and :-'.ncie:y.ﬂ On the other hand, the functions of different offices have
changed; for example, the coastguard and the order of sea traffic were onginally controled by
the Ministry of National Delence, but are now executed by othisrr Ministries and Administra-
tions, Undoubtedly, these changes have resulted in declining defence spending. In 2002, real
defence spending was 225.7 lallion N T1D.

The primary features of Taiwan's defence spending can be described as follows. First of all,
defence spending comprises a major part of the national budget, Prior to 1986, it was around
40% of wial government budget, However, after cross-strait exchanges with China, it has
decreased to 0% or even lower. [n 20001, 1t shared only 15.8% of the total government budgel.
Secondly, the amount of imported arms is quite large, The Peace Time Foundation of Taiwan
indicated that Taiwan was the largest arms-importing country during 1995-19949 and spent
LISS13.94 hillion in imported arms, Although the amount of expenditure on imported arms is
large, it was not the major part of delence spending.

The most important feature ol Taiwan's delence spending is that the share of personnel cost
and maintenance of a large army forms the major part of it, The shares of personnel cost Tor
several countries are shown in Table | It indicates that over 50% of Taiwan's delence
spending is distributed o personnel expenditure and Taiwan is the country with the highest

TABLE 1 The Share of Personnel Cost i Defence Spending - Companson pinong Counteies

Ceniniey e pof pevsonned cost (%) Arvmedd Forves (0K pevyeie b
Tarwenn 3.1 1B.20
Lisa KA RN
UK 354 [ B. LD
Tipaan 6.2 21,42
China 457 ao2, 00k
Clermany 6.4 1360

Source; Wenlth Mapmzine (Toipes), 231, 16166,

" According to official data, Taiwan's economic growth rate was =2, 18% in 2001, However, in the same year,
5i.|1¥a|mrc. prother Asian drgon, bl oo even lower core, an economie decline of 2.37%

C AN real variables urilized in this paper are deflaed by CPLat the buse vear of 2001,

" Toniwan is more democratic than it was, and os more and mone legislstors express their opinion on delence
spending, defence spending faces o more gompetifive sifuation as it compeies with other iizms ol overniment spend-
ing, Many political and social organizetions request Teiwan's government o lower its defence spending budgen for
the consideration of mitigating any possible conllict between Taiwan and China and in onder to establish o mone
ECUre siRiely,
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share of personnel cost,” compared with other countries listed in Table |, Since Taiwan's
current enlistment system is a conseription system, it is worth noting that military employment
15 not counted as employment in Taiwan's statistics, no matter whether they are volunteers or
are part of compulsory service. It is thus proposed that defence spending will not have a direct
influence on employment in Taiwan,

As for the influence of defence spending on the employment in Taiwan, this study expects
a negative influence, at least in the short run. For the labor demand aspect, as mentioned by
DeGrasse (1983), the concentration of military purchases in a small number of industries
yielding fewer jobs helps explain why a variety of economic analvses have found that trans-
ferring military expenditures 10 other sectors of the economy creates more jobs, Fontanel
(1994) also indicated that military expenditure generates fewer jobs than the education system,
Therefore, if the government transfers military expenditures to the non-military sector, the
labor demand might increase,

For the labor supply aspect, it is worth noting that since over 50% of defence spending is on
personnel cost, if defence spending decreases apply mainly to personnel costs (e.g. the policy
of disarmament},'" then some people who are volunteers or who are a part of the compulsory
service will become veterans or be exempt from compulsory service completely or partially
due (o the reduction in the duration of commissioned service, and they will Turther enter into
the labor market in the private sector, Undoubtedly, an increase in the labor supply in the
private sector will cause higher employment, By contrast, if a decrease in defence spending is
primarily due to a decrease in weapons and related equipment imports, then the labor will nof
transfer from the military to the private labor market,

[ Taiwan’s government transfers defence spending 1o the non-military sector and the
decrease in the defence spending is primarily due 10 a reduction in personnel cost, then hoth
labor demand and labor supply will increase and finally the level of employment will be
higher. Therefore, this study proposes a hypothesis of a negative consequence of defence
spending on employment in Taiwan, '’

METHODOLOGY

As mentioned before, the purpose of this study is 1o examine the possible influence of defence
spending on employment in Taiwan. This study adopts a simple theoretical model 1o express
the relationship between defence spending and employment and an empirical model to test the
hypothesis of whether or not defence spending plays an important role in Taiwan's employ-
ment situation,

A Simple Theoretical Model

The simple theoretical model is primarily based upon Dunne and Watson (2004). Tt is simply
assumed that Tarwan has a standard constant elasticity of substitution (CES) production func-
tion and this is shown as follows:

" According 10 data provided by the Minisiry of National Defence, Taiwan, this share wis 48.24%, S0.02%,
S4.00%, SL62%, 54.040% wind 54.54% for [99E-2003, respechively,

" Taiwan's government adopled & disarmament palicy, called *Armed Forces Restruct rng Program® during
19972000, Duning the exccution period, the tal wmed forces reduced Trom 450,000 to 385,000, As mentioned by
Foue (20003, this progeam was proposed as carly ps 1983

" Yildirim and Sezgin (2003) explained the impact of defence spending on employment with respect 10 reasons
related to aggregate demand and GOP. However, this study discusses this issue under controlling the level of GDP,
Therefore, any explanation related 1o aggregate demand or GOP will not be used as the explanation of the impact of
defence spending on employment,
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where Y represents national output, and L and K denote the quantity of labor and capital stock,
respectively, For the parameters, v is return to scale, Yand s are production scale parameters.
The elasticity of substitution @ is equal 1o L 1+0), and it 15 assumed that the technical progress
is labor augmenting at rate A, Taking the lirst partial devivative with respect (o L, equating the
marginal procduct to real wage (w/p), and taking logarithms on both sides of the equation, the
following equation can be oblained:

Iﬂg[£}=r'+'€'§£|ﬂ£F-iﬂ—]}lﬂg L= pa, (2)
||'.i'

Since the primary issue investigated in thas paper is the relationship between delence spending
and umpqumum, how one adds defence spending, denoted as 25 in the equation, should be
important,”* Dunne and Watson (2004) assumed A=A;T+ApsDS, implying that the defence
burden term reflects o ‘technological displacement’ diversion of resources from civilian tomili-
lary purposes {particularly in the case of R&D), However, this is not the case for Toiwan, because
there is little share of defence expenditure spent in R&D. Therefore, this study adds in a defence
spending term to reflect the crowding out effect. A labor demand equation can then be described
as lollows:

log L=75+ 7 logiw/ p)+ ¥, log ¥+ log DS+ 4t {3

In the above equation, ==, 1=[ 1 + glv=11)/v, =—1 — g)a. After controlling other vari-
ables, such as real wage, output, and time trend, #, the marginal influence of defence spending
on employment (more precisely, the so-called ‘elasticity’) could be negative if o decrease in
defence spending is primarily due to a reduction in personnel cost and transferring to non-mili-
lary sectors, As mentioned before, this might further increase employment in the private sector,

Empirical Model

Many methodologies have been used o investigate the impact of defence spending on
employment. For example, Wing (1991} adopted an input-output planning model 1o estimage
the number of jobs needed (including direet and indirect employment) to study Indonesia’s
defence expenditure. However, as criticized by Adams and Gold (1987), the number of jobs
created by military spending is not a good indicator of the influence of defence spending on
the job market, due to a lack of consideration of crowding-out effects, which, in the long run,
are diltficult to L|l.m.|'|lil':,r.Ij The other methodology used in previous studies is the Granger
causality approach due 1o the possibility of bi-directional causality between defence spending
and the unemployment rate (Dunne and Smith, 1990; Paul, 1996). Since the time-series data

1 According to Yildivim and Scagin (2003), it is simply assumed thin defence spending D5 s a properion of ¥,
that is, M8=g¥, where O<p<l; they funher upply this assumption into the labor demand equation. However, as
pointed out by the relerce, (he coelficient of delence says nothing about the effect of defence on employment, only
absout the effect of outpul, Therefore, this study does nol assume any relationship betweon defence sponding and
output based upon the suggestion proposed by the anonymous referee and includes both the outpot amd defence
spending varables in the empirical model, The authors deeply appreciate the referee’s constructive suggestion on
thig pirint,

H Adams and Gold (1987) alse argued that defence spending creates jobs only in some regions. bul not in others,
at cenain levels of specification or skill, in particular bianches or industries, and for certain lirms
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are not large enough 1o estimate a VAR (vector autoregressive model),' the Autoregressive
Distributed Lag (ARDL) approach to cointegration as proposed by Pesaran and Shin (199%)
and Pesaran e al. (2001) is adopled in this study, This methodology has been adopted by
Karfakis (2002), Sezgin and Yildivim (2002), and Fatai er af, (2003), and also has been used
by Yildirim and Sezgin (2003) 10 explore similar issues in the case of Torkey,

As pointed by Karfakis (2002) and Fatai ef af, (2003), the primary advantage of the ARDL
approach to cointegration constructed by Pesaran and Shin (1998) and Pesaran, er al. (2001)
is that it can be applied regardless of the stationary properties of the variables in the sample,
It also avoids the pre-test problems associated with the unit-root and standard cointegration
analysis, and 1t allows for inferences on long-run estimates, which are not possible under alter-
native cointegration procedures, '

The first stage of the process involves establishing the existence of a long-run relationship
hetween the variables. It is tested by computing the F-statistic when testing the joint signifi-
vance of the lagged levels of series in the Error Correction (EC) form of the underlying ARDL
model, which is shown as follows:

) '
AY, =8y +E|E+i1';-"i'tx|., +E.¢],:-ﬂ}:- (O Y+ X, +E, (4)
|

=i

The null hypothesis of the non-existence of a long-run relationship that will be tested is that
the lagged levels of ¥, and X, are jointly insignificant; that is, Hy: 8=8,=0,'

The second stage is that if the null hypothesis of a no long-run relationship is rejected, then
the ARDL approach can be estimated using the differences of the variables and the lagped
long-run solution, and either a long-run or short-run EC model version is constructed. The
primary issue of this study is to examine the employment effect of defence spending, There-
lore, the regression estimated in this paper is constructed according 1o the ARDL approach (o
cointegration and equation {3} can be shown as follows:

A i
ALPEM, =8, + 8t + i T, ALPEM, . + Z 0 ALRDS, . +
=l e
|l|:| L
S LALRMS, , + Sy, ALRGDP_, + 8 LPEM, ., + (5)

i=0l r=1{
8, LRDS, | + 8, LRMS, | +8,LRGDF,_| +¢,

The terms ALPEM, ALRDS, ALRMS, and ALRGDP denote the difference in logarithms of
private employment, real defence spending, real monthly salary, and real GDP, respectively.
The terms LPEM, LRDS, LRMS and LRGDP denote the level in logarithms of private employ-
ment, real defence spending, real monthly salary, and real GDP, respectively. In addition,
according to Figure 1, private employment declined in 2001 due 1o the global economie reces-
sion. As such, a dummy variable for the year 2001 is added 10 the model,

WA VAR model also allows us to identify the long-run and shor-run dynamics of defence spending on emplay-
ment, However, when the number of variables in the system is large, o VAR model is hard o implement due 1o the
consideration of the degrees of Treedom,

" However, as argued by Faiai er al. (2003), the possible disadvaniage of the ARDL is the low number of degnees
of freedom when estimating a regression with o small spmple size.

" The tests are distributed according to a non-standard F-stanistic irrespective of whether the explanaiory vini-
ahbles wre sfalionary oF non-stationary, The critical value bounds for these tesis are compuled by Pesaran 0 &, (2000 ),
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After rejecting the null hypothesis of non-existence of a long-run relationship, the third
stage determines the speed of adjustment of employment to equilibrium by estimating the
ARDL form of equation (5), where the optimal lag lengths, k), ka2, &y and ky are selected by
using two standard criteria; AIC {Akaike Information Criterion) and SBC (Schware's
Bayesian Criterion),

The source of yearly time series data from 1966 10 2002 of employment in the private sector
is [rom Yearbook of Manpower Survey Statistics Taiwan Area 2063,"" and the figures of
defence spending are from Statistical Yearbook of the Republic of China 2003, The variable
of monthly salary of employment, including both the industrial and service sectors, 15 avail-
able only from 1979 10 2002 and is provided by Yearbook of Earnings and Productivity Staris-
tics Taiwan Area 2003."% The figures of this variable prior o 1979 are estimated from an
empirical analysis of a regression of this variable on monthly salary of employment in the
manufacturing sector which is provided by Yearbook of Earnings and Productivity Statistics
Taiwan Area 2003." Moreover, the variable of real GDP is provided by the Secial Indicators
of the Republic of China 2003 that was published by the Directorate-General of Budger,
Accounting and Statistics, Executive Yuan, Republic of China, For controlling inflation, all
variables except for employment are deflated by CPL{Consumer Price Index) at the base year
of 2001, Descriptions and statistics of the variables are presented in Table 2,

EMPIRICAL RESULTS

The existence of a long-run relationship between LPEM, LRDS, LRGDP and LRMS in
equation (5) is initially examined by computing the F-statistic, After estimating equation (5},
the caleulated F value for the long-run significance test is F(4, 15)=2.62 (p-value=(11{8§},
which is significant at the 10% level, Itimplies that the null hypothesis of no long-run rela-
tionship between these four variables can be rejected and supports the existence of a long-run
relationship between them.

TABLE 2 Description and Statistics of Variables

Yeurtodele Ll bt Mevn S
PlEM Mumber of employment in privade sector (thousands of peaple) AT34.05 [ 43%37
RIS Real veorly defence spending (100 million NTD) [BT91T Bz
RYS Feeal averoge monthly salary of employment (NTE 23374 01 | 204811
RGN Fosal GOPL L0 million M) 34200, 58 294839
Cihseryulion From 966 o 2002 37

Sources; Fere bk of Evraings ared Prodaciiviey Srerdaiies Petear Avea 2000, Yeorhopk of Manpinees Snevey Stadistice Tiataen des
2004, and Setsiivad Yook of i Regaadilie of Ching 2004,

Moles: (1) KRS prioe o 1509 are gsifmpied

21 Adl reol sariables ore deflased of HXH prices

" The values of this variable prior to 1979 are estimated Bgures and are provided by the Disectonte-Ceneral of
Budger, Accounting and Statistics, Executive Yuan, Taiwan,

" The industrial sector includes mining & quarrying, munufacturing, construction, and electrcity, gas, & wiler
industries

" The regression resull is MS, = 71 B0-4336 % T+ | 11 = MEM,, t=1970 to 2002, and ndjusted RI=0,990, M5, is
monthly salary of employment including both industrinl and service sectors, M3M, is monthly salary of employvmen!
in the manufacturing sector, and T represents a time trend. The estimated coelMiclent of SM, is significantly different
From zero ol the 1% significant level. Thie detniled results are nvailoble upon request,
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TABLE 3 Emor Comection Model for Employmeni in Toiwan

Dependent varialde ALPEM

Vetrtalile Coefiieleni Sreraovd ervor f-Feiiies
CONS (b0 (105 ~Lk245
THEM[I <10 R =1.023
ALFEM{ -1} 0.235 0,145 1.615
ALPEM(=2) {0, 1dg4m 1540 2412
ALRDS —{.032 (028 =1, 136
ALRDS(=1) (L0 (k.25 O0ET
ALRDS(=2) (1, IR * (1032 2411
ALRDS(-3) S R 0.021 =3, 186
ALRSA -(I0RR {14174 =184
ALRSA{=1) 3, 1441 {10102 1527
ALRSA(=2) {3,074 (.078 ~0.843
ALRSA{-T) D201 (.074 el o)
ALEGDP Lrdlpgrr (L0TH alal
1200 L4 (04 (TR
BECMIi=1) —[, (15 e TRHRE T P
Chservalions i3

Adjusted R (BT

L-Likelihod | k580

F-statistic L6247

Modes®, =, and =** dndicaie thal the caefficient differs stntistcally from eero on the 1005, 5% pnd 1% slgnificnn levels, respectively,

The Short-Run EC Estimation and Long-Run Analysis

Adter supporting the existence of a long-run relationship among these four variables, the short-
run EC estimates are shown in Table 3, The results reported in Table 3 show that the ARDL
(3. 4.4, 1) model is determined according 1o both AIC and SBC™, The EC results indicate that
after controlling for other variables, the change in defence spending does not have an imme-
diate elffect on employment. However, taking the lags of defence spending growth into consid-
eration, hoth the second and third lags, but not the first lag, have a significantly negative effect
on employment growth, which is reasonable and similar to the linding in Turkey provided by
Yildirim and Sezgin (20013},

As deseribed above, Tarwan's government transferring defence spending to the non-mili-
tary sector and the decrease in defence spending are primarily due 1o a reduction in personnel
cost. Such decreases in defence spending will cause higher employment in the private sector,”’
In contrast, an increase in defence spending applying mainly to personnel costs and a crowd-
ing-out of non-military government expenditure imply more enlistments drawn from the
private sector and less job creation, causing a decrease in private employment in the short run.

M According 1o a referee’s comment that ‘the AIC tends o select foo many variables, it is an inconsistent gstima-
tor of the lag length’, this study modifies the empirical model and uses hoth AIC and SBC as the methods for select-
ing optimal lag lengih. The ARDL (3, 4,4, 1) moadel is determined by using both criterin ond mest second- and thind-
order lerms are significant at the 5% level and even ol the 1% level, The mihors are thankiul for the referce's
EDTIM'-'JH en this point which makes this paper better than its previous version in determining the optimal lag lengih.

D 1o o ok of consecutive yearly dati of personnel cost, this study is unable 1o use personnel cost instead of
todal defence spending s the independent vardable in the model and Turther suppaorts the hypothesis that a decrease in
personnel cost would kead to an increase in employment in the private sector,
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Consistent with our expectations, the change in real GDP has an immediately positive inllu-
ence on employment. Itimplies that economic growth will make more workers be hired in the
private sector. In addition, the change in real monthly salary does not have an instant impact
on employment, However, considering the lags of real monthly salary, it is indicated that the
first two lags of real monthly salary are insignificant, but the third lag is positive and signifi-
cant, meaning that real monthly salary and employment move together in a short-run relation-
ship, which is similar to the finding in Yildirim and Sezgin (2003).% The change in the trend,
which is assumed (o capture technological progress, has a negative but insignificant elfect on
employment growth, The dummy variable for a reduction in employment in 2001 due to the
global economic recession that occurred also has a negative but insignificant coefficient, indi-
cating that the recent recession has not significantly damaged Taiwan’s employment situation,
In acddition, it is shown in Table 3 that any changes in employment are positively alfected by
its second lag values.

The estimated ECM coeflicient equaling <0098 is statistically significant at the 5%
level, indicating the joint significance of the long-run coefficients. Moreover, the ECM
coelficient 15 not very high, reflecting a slow degree of convergence, That 15 10 say, once
the economy 15 exposed to a shock, it will take a long time {approximately 10 vears) to
return to equilibrium,

The estimated long-run coefficients are shown in Table 4. [t is revealed that the long-run
solutions of the estimated ARDL model are not very consistent with the conclusions in the
short-run estimation, Both estimated coellhicients ol detence spending and real GDP have a
positive influence on employment in the long run, but it is not true Ffor real monthly salary,
However, the estimated coefficient of real GDP is statistically significant at the 1% level, but
only at the 0% significant level Tor the estimated coellicient ol defence spending. That 15 to
say, the long-run relationship between real GDP oand employment s very significant,
However, it is weak for the long-run relationship between defence spending and employment,
As concluded earlier, defence spending reduces employvment in the short run, However, with
the level of GDP being constant, this conclusion implies an improvement in labor productivity
might further slightly benelin private employment in the long run. Finally, there is no long-run
relationship between real monthly salary and employment in Taiwan,

The Robustness of the Empirical Model

The residuals of the underlying ARDL equation are plotied in Figure 2, In order to confirm
the robustness of the model specification suggested in this study, several diagnostic tests are
conducted with respect o residuals for econometric issues of serial correlation (SC),
heteroskedasticity {(HE), and normality (NC). This study utilizes the Serial Cormelation LM
Test to examine the null hypothesis that there is no serial correlation up to lag order g, where
¢ is a pre-specified integer.™ For testing the null hypothesis of homoskedasticity, the ARCH
LM Test proposed by Engle (1982) is adopted.® A standard method for a normality test, the

2 yildivim and Sezgin (2003 pointed out that the political conjecture of the period 9741979 made wade onions
piw;':.'rl'ul enough o resist an olfer For wikze decreases in splile Lfl' rising lll'u.*.mp_lc-}'l_m:ﬂl in TIJI_'l'-L'_'r'- _

T This study adds o constant term in the long-run dynamics when considering other factors that might affect
employment, However, since the time-trend variable is included in the Eror Cormection ARDL model, it is not
ineluded in the long-run dynomic maodel, The suthors apprecinte the referee's valusble suggestion on this pain

M The rest helongs o the class of asympiotic (large sample) s known as Lagrange multiplier (LM} tests, Fora
further discussion about this method, plepse refer o Godivey § 159ER),

Hhe ARCH LM Test is a Lagrange multiplier (LM) test for autoregressive conditional hetercskedasticity
(ARCH) in the residuals,
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IARLE A Estiimated Long-Roun Coellieiens

Depensdent Voarlalde LPEM

Verrinalile Cowfficient Srandard vrror F-ridine
Cumslian L R .587 341
LIS (. 102 0. | [ 18002
LREA =057 0106 ~{1.497
LB T (1,136 3711
Observaliong 34

Ailjusted & 0,962

L-Likelhood 38 589

Mave: £, %% ond *=* indicate thin the coefficient differa slaistically Tom zera ot te 10%, 3% and 1% significont Jevels, respecti vely,

Yargue—Bera statistic, is emploved.™ Finally, in order (o test for model misspecification
(MS), the Regression Specification Error Test (RESET) proposed by Ramsey (1969) is
applied,

The estimated statistics are presented in Table 5, where it is found that the model specifica-
tion of the ARDL cquation satisfies ofl econometrie erileria; namely, there is an absence of
serial correlation, homoskedasticity, and normality, and it is unable o detect any model
misspecification, All these results indicate that the model of the ARDL approach 1o cointegra-
tien adopred e this stody is thos well specified and therefiore the estimation results from the
empirical model are also quite robust,

a.iz

k. i - 0,08

.03

0.02
0.01 4
.00 4

—0.07

_D'DE""I =t 1 r r—r—rrr ™ LRSS e i e e e ue e e
18970 1475 1980 1985 1840 1865 206K

Residual reeeememes Aptijal ===== Fittad ]

FEGUIRE 2 The plowed resaduals

oAk mamtioned in Cireene CIO00L, Tugne-Bent 45 o test siatiste or testing whether the sevies 15 nocmally disteks
e, The test-statistic mese unes the difference ol the skewness and Eatosis of the series with those from the normmal
diztnbution, Under the null hypothesis of 0 normal distnbution, the lasgue- Been statisne i@ disteibuted os ;g_'" with 2
degrees ol Decdom,

RESET is  peneral lest for the following types ol specilication errors: 113 omaed variahles: the emparical
model does ot inclode all relevant independent vaiables, (2 Incorect Tunetional Torm: some or all of the dependenl
andévr independent vanahles ae vanslommed w lops, powers, reciprocals, o i some other winy, (3] Comelation
hetween independent varinhleis s and e, which ooy e coused by the measuee ment eemi i the independent variable,
senultanesus equidion considensions, combination of the lngpred of dependent variable values and serially-core.
buted disturbances,
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TABLE 5 Dimgnostic Tests

Text o St Jrvelue Cine fusiong

sC There iz no sennl correlution in the x’){q =3y, [} k251 Cannuot reject Hy
residunls up oo order 3 y=th)="4 5{0 (147

HE Tl 12 0o dwio-regressdive ,‘:'__:'{t,l=3.l=f:-.ﬂ"§'ﬂ I8 [ Cannot neject Hy
conditional eternskedasnicity in i [ (L 145
the residuals up o g onder.

ML) Mol disiribugics JH=0511 771 Cannol reject Hy

[ B Absence of model misspecification f-mtatistcell, 757 L Cannol reject Hy

CONCLUDING REMARKS

The primary purpose of this paper is 1o investigate an important but neglected issue regarding
the economic role of defence spending on employment in Tarwan, CFicial time series data
include yearly defence spending, employment in the private sector, GDP, and average
monthly salary from 1966 o 2002, The Auwtoregressive Distributed Lag (ARDL) approach to
cointegration as proposed by Pesaran and Shin (1998) and Pesaran er al. (2001 was adopted
in this study.

The main finding of this study is that defence spending has a significantly negative effect
on employment growth in Taiwan in the short run, but rns oul o be weakly signilicant and
positive in the long run, This conclusion is reasonable, but not quite consistent with the finding
in Turkey provided by Yildirim and Sezgin (2003}, In addition, real GDP has a positive impaci
on employment in both the short run and long run, The change in real monthly salary has a
positive influence on emplovment in the short run, but not in the long run, Finally, this study
conducts several diagnostic tests to confirm the robustness of the empirical model,

This study suggests that a decrease in defence spending would lead to an increase in
Taiwan's private employment and further stimulate the economy. The policy of disarmament
undoubtedly reduces defence spending, particularly Tor Taiwan with a high share of personnel
costs, Thus, the conclusion suggested by this study seems o support the argument that disar-
mament has become a mainstream consensus in the world, However, this conclusion is prima-
rily based upon the economic viewpoint, without considering national security,

It is worth noting that China plans to increase its delence spending by 21,83 billion RMB
in 2004, at a growth rate of 11.6%., Apparently, Taiwan will face an even greater military
threat from China in the years 1o come. Although the decline in delence spending could
benefit private employment and further improve the economic situation, the suggestion of a
disarmament policy should be proposed more deliberatively, particularly for Taiwan, which
faces a severe military threat from China. If Taiwan®s national security is considered, the
issue of whether or not the reduction in defence spending is the best policy has to be re-
investigated. However, this issue 15 beyond the scope ol this study and will be left Tor Tuture
research.
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